The objective of this paper is to quantify the net effect that the massive opening of edge or out of town superstores, which took place in Great Britain in the mid-eighties and early nineties, had on local employment. We use data on the location and the opening dates of Tesco and Sainsbury's stores, in combination with Census of Employment data from 1984 to 1991. Using a fixed-effects specification, and controlling for possible endogeneity biases, we find that in spite of the adverse effects they had on competing smaller stores, superstores had an overall positive net effect on employment.
Non-Technical Summary
The objective of this paper is to quantify the net effect that the massive opening of edge or out of town superstores which took place in Great Britain in the mid-eighties and early nineties had on local employment. For this purpose, we use data on the location and the opening dates of Tesco and Sainsbury's stores, in combination with Census of Employment data from 1984 to 1991. Controlling for the endogeneity biases, which might arise because store managers are likely to locate their stores in those regions where they forecast population growth and therefore employment growth to be higher, we find that Tesco and Sainsbury's stores had positive net effects on employment. This means that the job creation that these superstores implied was sufficient to offset the job destruction, due to the reduction in the sales at competing stores, or in some cases to the closing of the latter. This job creating role of superstores can explain the increase in employment of 12% that characterized the UK grocery retailing sector between 1983 and 1994, and which took place in the face of a general downward trend in the national levels of employment.
Introduction
Since the early eighties, Great Britain has been characterized by the opening of an increasing number of superstores, located at the edge or out of towns. While in 1982, only 5% of retail sales were made in out of town centers, this percentage had grown to 17% in 1994. Moreover, while in 1971 there were only 21 superstores and hypermarkets on the edge of towns, by 1992, there were 719 (Vidal, 1994) .
Focusing on food retail, there are two main supermarket chains in Great Britain:
Sainsbury's and Tesco. By 1991, these accounted for 32.9% of the market (Burke and Shackleton, 1996) . Other chains, like Safeway and ASDA, have also been spreading, but their market shares are significantly smaller (between 7 and 8%). In 1992, 72% of Sainsbury's sales were from edge or out of town sites; while for Tesco the figure was 87% (The Guardian Education, March 14, 1995).
Sainsbury's stores were founded in 1869, with a small dairy in London. By the turn of the century, the company had 48 stores in London and the South East. At that stage, the average sales area of new stores was 1,000 square feet. By 1990, there were 299 Sainsbury's stores, and the area was 33,500 square feet. Sainsbury's stores have been growing in size over the years, and while originally, they were selling only food products, many of them now also sell clothes, kitchenware, toys, and have a chemist, a coffee shop and often a petrol station as well.
The recent spread of these edge or out of town stores has been controversial, due to three major issues. The first is that these stores may jeopardize the vitality of the town centers. The second is that they are often built on valuable green-field locations. The third is that they impose costs in terms of increased pollution from the additional car trips that they induce. Another related criticism is that they discriminate against older, poorer and less mobile members of the population, by reducing their choices and increasing their shopping and travel costs 1 . As documented in a research from the mid1980s, only those living next to the supermarket with the lowest prices, can benefit without having extra costs in transport (Lewis, 1985) .
One should however not neglect the benefit of the substantial employment that modern superstores create. Most superstores employ between 300 and 700 people, two thirds of whom are part-time females 2 . Yet, superstores are characterized by an efficient management technology, so that there is a reason to believe that they achieve a higher sales/employee ratio, compared to other retailers 3 . Unless sales increase, this is likely to cause a reduction in retail employment. Moreover, superstores reduce employment by drawing trade from smaller shops, which are then bound to shed labour, especially if they are forced to close down. The fact that since 1960, the number of grocery retail outlets in the UK fell from over 140,000 to below 40,000 is strong evidence that this has been happening (Dobson and Waterson, 1999; Cole, 1983) . It is therefore crucial to try and quantify the net effects of the opening of superstores on local employment. Are these superstores job creators or destroyers? To answer this question, we will focus on the effects that the opening of Tesco and Sainsbury's stores had both on total and food retail employment.
The rest of the paper is laid out as follows. In Section 2 we describe our data.
We use data on the location and opening/closing dates of Tesco and Sainsbury's stores, 1 According to Vidal (1994) , only 40% of Britain had access to a car in 1994. 2 According to the Census of Employment, the ratio of part-time employment to total employment in the food retail sector rose from 48% in 1984 to 58% in 1991, while the ratio of part-time female employment to total employment in the same sector and period rose from 41% to 48%.
in combination with Census of Employment data, for the years 1984, 1987, 1989, and 1991 . In Section 3 we explain the estimation techniques we used, and describe our empirical results. Section 4 concludes.
The data
Two data sources are used. The second data set we use is the Census of Employment for the years 1984, 1987, 1989 and 1991 6 . "The Census provides a detailed picture of the number of employee jobs according to the industrial activity and location of individual workplaces" (Taylor and Lewis, 1993) . Census data are available for geographical areas, down to 3 Dobson et al. (1998) found that retail sales (in real terms) per outlet increased by 53% and retail sales per employee, by 23% during the period 1980 to 1994, which was characterized by the superstore expansion. 4 Savacenter hypermarkets are excluded from our analysis which focuses on food retailing. 5 There were only eleven Metro stores in our sample. Their exclusion is therefore not likely to significantly affect our results. 6 The Census of Employment is not conducted every year, but at irregular intervals. We use the Censuses of the years 1984, 1987, 1989 and 1991 because these were the years of the superstore expansion. The expansion continued after 1991, but the structure of the Census changed. In particular, electoral ward level (subject to confidentiality safeguard). Employees (excluding the self-employed) are classified by Standard Industrial Classification (SIC) activity headings (4-digit code), and are disaggregated by gender and full time/part time employment status. The 1984 The , 1987 The , 1989 The , and 1991 Census data sample all larger employers (with 25 or more employees), but only some smaller employers. Small units are selected at the higher SIC-division-within-county level 7 . We use data for employment in the food retail sector and total employment.
We conduct our analysis at two different levels of regional aggregation, to check whether the effects that we find in the smaller regions are due to relocation from a minimum working population of 3,500; 75% of those living in the TTWA also work there; 75% of those working in the TTWA also live there (Department of Employment, 1984) . To meet the second and third criteria, travel-to-work areas often cover extensive areas with large population. For instance, the whole region of London is only divided into two travel-to-work areas (London and Heathrow).
We merged the two above described data sets, matching the superstores to both JCAs and TTWAs using postal codes. This allowed us to obtain two new datasets: one for the JCAs and the other for the TTWAs. Each of these data sets contains figures for the geographical units were totally revised, and the Standard Industrial Classification was changed making the pre-and post-1991 employment figures not comparable.
total employment, employment in the food retail sector, and number of Tesco and Sainsbury's stores, for the years 1984, 1987, 1989 , and 1991.
The data are described in Table I . Part I of the Table has descriptive statistics for the JCAs, while Parts II and III relate to the TTWAs. We consider TTWAs with and without London, because the latter area can be considered as atypical, in the sense that it has a very high number of superstores, compared to the other travel-to-work areas. Part II of Table I the London travel-to-work area represents on average about 11% of the employment in the food retail sector, and about 16% of the total employment.
Estimation technique and results
As we mentioned in the introduction, superstores create employment, on the one hand, but they are likely to cause a reduction in employment by drawing trade away from smaller shops which are then forced to shed labor. It is therefore important to try and quantify the net effect of store presence on employment in the food retail sector. A potential problem with this specification is that store openings might be endogenous 9 . Superstore managers might in fact decide to locate their new stores in those regions where they forecast population growth and therefore employment growth to be higher. In such circumstance, it would be total employment (which includes employment in food retail) causing an increase in the number of stores, rather than the other way around. To see whether this is the case, we estimate the following equation:
emp it =B 0 +B 1 ntesco it +B 2 nsainsb it +a i +v t +e it (2) which is identical to equation (1) except that total employment (emp) rather than employment in the food retail sector is on the left hand side. Disproportionately large B 1
and Lewis (1993) for more details on the Census of Employment. 8 As stated in Baltagi (1995) , estimation with panel data allows to control for individual heterogeneity, to alleviate aggregation bias, to improve efficiency by using data with more variability and less collinearity, and to examine adjustment dynamics. 9 Equation (1) could also be affected by an unobserved neighbouring stores effect. Tesco and Sainsbury's superstores might in fact open in large new shopping centers, which create thousands of food retail jobs. Ntesco and nsainsb would therefore be proxying for that omitted variable. We think and B 2 coefficients can be seen as an indication of the presence of the above described endogeneity bias.
The estimation results for equation (1) and (2) are reported in Table II For the TTWAs, Tesco stores seem to be associated with an increase in employment of 407. However the opening of Sainsbury's stores does not seem to significantly affect food retail employment (Table II , Part II, column 1). Yet, if we run the same regression of empf on ntesco and nsainsb excluding the London travel-towork area (column 2), we obtain positive and significant effects of both ntesco and nsainsb on food retail employment (the figures are 298 and 261 respectively). If anything, the coefficients on ntesco and nsainsb for the TTWAs are larger than those for the JCAs, suggesting that employment is not displaced from area to area. Comparing columns 1 and 2, we see that the very small and insignificant coefficient on nsainsb in column 1 was driven by the London travel-to-work area, which can be seen as an outlier, in the sense that it is characterized by the presence of a very high number of stores compared to other travel-to-work areas.
that this is unlikely, as shopping centers in Great Britain do not generally include more than one large food retailer. 10 Since we have observations on the employment levels in all the JCAs and TTWAs in Great Britain, we can say that our data do not represent draws from a larger population. This justifies our use of a fixed-effects model (Kennedy, 1998) . The estimation was performed using the STATA statistical package.
If instead of considering employment in the food retail sector, we consider total employment (equation 2), the opening of a new Tesco store seems to imply, for the JCAs, an increase in employment of 1278 people, compared to 930 for a new Sainsbury's store (Table II, As an additional test for the existence of this endogeneity bias, in equations (1) and (2), we check whether the leads on ntesco and nsainsb are significant determinants of emp(f), by estimating an equation of the type:
Positive coefficients on the leads would indicate an inverse causation between employment and the number of stores, invalidating therefore the identifying assumption in equations (1) and (2).
The estimates of equation (3) are reported in the last two columns of both parts of Table II . We can see that in the regressions for total employment, the leads are always significant and positive, indicating that it is likely that superstore managers decide to open supermarkets in those areas where they predict a higher employment growth 12 .
However, in the regressions for employment in the food retail sector, the coefficients on ntesco i(t+1) are generally not precisely determined, and the coefficients on nsainsb i(t+1)
are statistically significant, but rather small. This indicates that only the estimated 11 When London was included in the regression, we obtained a negative coefficient on ntesco (column 3).
coefficient on nsainsb in equation (1) is likely to be slightly upward biased, as a consequence of the endogeneity bias.
In order to bypass the endogeneity bias we estimate an additional specification of the form:
pfood it =B 0 +B 1 ntesco it +B 2 nsainsb it +a i +v t +e it (4) where pfood represents the proportion of empf to emp. This specification allows for the possibility that while employment growth can be predicted, the proportion of food retail employment growth in it cannot. Note that the estimated effect of stores is on the proportion of food retail to total employment, and does not vary with the scale of the store or the area, which is another attractive aspect of this specification 13 .
Since the dependent variable in equation (4) is a proportion, this regression is estimated in two ways: unweighted and using emp as a weight. The weighted regression recovers the effect for the average employee, rather than the average region. As before, we test for the proportion of food retail to total employment driving store openings by regressing the proportion on leads of ntesco and nsainsb.
Estimates for equations (4) are reported in Table III . From Part I of the Table, we can see that for job center areas, ntesco and nsainsb have a positive and significant effect on pfood (column 1) 14 . The same does not happen for travel-to-work areas, where superstores do not seem to affect the proportion of food retail to total employment at all (see Part II of the Table, columns 1 and 2 for the specifications with 12 Within the same fixed-effects framework, the number of Tesco (Sainsbury's) stores appeared to respond positively to lagged employment growth. This confirms the idea that store managers use lagged employment growth to predict future employment growth, and thus to locate stores optimally. 13 An alternative way to deal with the endogeneity bias in the estimation of equations (1) and (2) would have been to first-difference the equations to get rid of the region-specific effect, and to instrument for the numbers of Tesco and Sainsbury's stores, using lagged values of these numbers. Given that the firstdifferenced residuals would have been of the type (e it -e i(t-1) ), appropriate instruments would have been ntesco and nsainsb lagged two or more periods. We decided not to use this procedure because the firstdifferencing would have caused the loss of one year of observations, and the instrumenting, the loss of two years, reducing therefore considerably the time dimension of our data set.
and without London, respectively). The positive effect of store presence on employment for the JCAs might therefore not only be due to an effective creation of jobs, but could also represent a relocation of jobs between JCAs. The weighted results do not differ too much from those described above. They are reported in column 2 of Part I of the table, and in column 3 of Part II. If we introduce leads in ntesco and nsainsb in the weighted equations, the latter variables are generally not significant (column 3 of Part I, and column 4 of Part II), except for ntesco i(t+1) for the TTWAs. This indicates that in general, the endogeneity bias does not affect the estimates of equation (4) 15 .
Finally, since the true relationship expressed in equation (4) might be non-linear, the left hand side variable being a proportion and the right hand side variables levels, which differ with market size, we try the following final specification:
empf it =B 0 +B 1 ntesco it +B 2 nsainsb it + B 3 emp it + a i +v t +e it
The estimates of equation (5) appear in Table IV . One can see that, even after controlling for emp, ntesco and nsainsb have positive and significant effects on empf, both for job center and travel-to-work areas. For the former, the magnitude of these effects are 188 and 107 (Part I, column 1), respectively, while for the latter areas, they are of 367 and 127, respectively (Part II, column 1). The presence of London within the travel-to-work areas causes the coefficient of emp to be negative.
The exclusion of London makes the coefficients on ntesco and nsainsb 261 and 239 respectively (column 2). The coefficients on the leads are either not significant or quite smaller than those on ntesco and nsainsb, suggesting that there may be an upward bias 14 The coefficient on nsainsb is significant only at the 10% level. 15 Similar results were obtained by introducing leads of ntesco and nsainsb in the unweighted regression.
on those coefficients, but that this is not too big. (column 2 in Part I and column 3 in Part II). To summarize, we can say that, when the aggregate employment variable is included on the right hand side of the estimating equation, there is clear evidence of positive employment effects of store presence, both at the JCA and at the TTWA level.
Conclusions
This analysis has shown that Tesco and Sainsbury's stores seem to have positive net effects on employment. This means that the job creation that these stores imply is sufficient to offset the job destruction, due to the reduction in the sales at competing stores, or in some cases to the closing of the latter. It is worth noting that the latter effects might be somehow understated since the Census of Employment does not deal with the self employed, which might make up a significant part of those "mom and pop's" stores that are likely to be more strongly affected by the opening of superstores.
Given the structure of the British society however, it is possible to explain that the net effects of local employment is significantly positive by the fact that competitors are not necessarily strongly affected by superstores. Most competitors being located in town, village or suburb centers, many people who do not own a car will in fact continue to use those rather than the superstores, which are often difficult to reach by public transportation. Moreover, people tend to go to superstores only once a week and do the top up shopping in the local corner shop. Therefore, while superstores might somehow imply a reduction in the sales of competitor stores, these effects might not be strong enough to affect the competitors' employment levels. These considerations can explain the increase in employment of 12% that characterized the UK grocery retailing sector between 1983 and 1994, and which took place in the face of a general downward trend in the national levels of employment (London Economics, 1995) .
Finally, it is worth noting that although the main outcome of this analysis is that the opening of superstores is beneficial to employment, it would be worth exploring the issue of the effects of these openings on wages. In fact, most of the supermarket employees being unskilled, the effects of the opening of the stores on wages might be negative. This issue is on the agenda for future research. Note: t-statistics are in parenthesis. All equations were estimated using a fixed-effects model. Time dummies were included in all the specifications. 
